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We have performed a series of experiments to investigate the dependence of
reflectivity on the damping of ion waves due to low Z (Z ~ 1 to 6) in a high Z
plasma (Z ~ 40).  The experiments use two types of targets which are irradiated
by the Nova laser.  The first target type is a polyimide bag filled with Xe gas
doped with varying concentrations of C5H12, while the second target is a
'Scale-1' hohlraum with a wall made of Au impregnated with a variable
fraction of Be.  Both targets are designed to model the physics of National
Ignition Facility (NIF) plasmas and produce plasma parameters close to those
expected in NIF.  The Scale-1 hohlraum plasma approximates the gold plasma
that is ablated from the wall of the NIF hohlraum.  The gas bag also
approximates this plasma but provides a more homogeneous medium in
which the effects of uniformily mixing low and high Z material can be
studied. The results from both targets indicate that increasing the damping of
the ion acoustic wave not only reduces the stimulated Brillouin scattering
(SBS), in accord with three wave scattering theory,  but also increases
stimulated Raman scattering  (SRS), indicating a higher order process.  The
measurements from the gas bag plasmas indicate the SRS reflectivity varies
linearly from less than 1% to 5% as  C5H12 concentration varies from zero to
10%, and is independent of  C5H12 concentration above 10%.  Measurements
of total radiated x-ray power in the range of 0.2 to 2 keV were nearly
independent of concentration in the same experiments, indicating that
varying the concentration of impurities changes the ion wave damping while
leaving the electron temperature and density constant.  In fact the scaling of
the SRS reflectivity is in quantitative agreement with a simple, five wave,
model in which the amplitude of the Langmuir wave generated by the SRS is
determined by a secondary decay into a second Langmuir wave and an ion
acoustic wave1.   Measurements from Be doped Au hohlraums indicate a
similar behavior, with SRS reflectivity increasing as Be concentration
increases up to 20% Be, and remaining constant at higher concentration.
1 R. P. Drake and S. H.Batha, Phys. Fluids B 3, 2936 (1991).
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